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SILYLATED TETRAHYDROFURAN DERIVATIVES

Curtis L. Schilling, Jr.
Union Carbide Corporation
Silicones 220, Technical Center
Tarrytown, Mew York 10591

ABSTRACT

2-Trimethylsilyltetrahydrofuran and 2-(2-trimethylsilylethyl)tetra-
hydrofuran have been isolated from dechlorinations of mixtures of silane
monomers by potassium metal in tetrahydrofuran solvent. These low yield
products may involve the common intermediacy of the 2-tetrahydrofuryl anion or
the 2-tetrahydrofuryl radical and its trapping by trimethylchlorosilane and
vinyltrimethylsilane.
INTRODUCTION _

Numerous reactions have been run in tetrahydrofuran (THF) solvent
wherein products which arise by hydrogen abstraction from the solvent are
isolated. For example, treatment of gem-dibromocyclopropanes with methyl-

magnesium bromide yields monobromocyclopropams‘ . Grignard2’3 or

1i thium4 reactions of organopolyhalides with trimethylchlorosilane yield
products in which halogens have been replaced by hydrogens. Triphenylsilyl-
1ithium5 and a,w-dilithioperphenyl pol,ysilanes6 react with dichloromethane

to yield triphenyilmethylsilane and a,w-dimethylperphenylpolysilanes,

respectively.

2-Lithiotetrahydrofuran is proposed as a product of the reaction of

7,8

n-butyllithium with THF with mass spectral evidence for monodeuterotetra-

”

7/ on

——

hydrofuran when the reaction is quenched with 0207. Deprotonation of THF , ¢ \
L
by a bicyclononadienyl anion has also been reportedg. \"‘s e
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Active metal dechlorinations of mixtures of silane monomers,
including chlorosilanes, vinylic silanes, and chloromethyl silanes have 'i
yielded polycarbosilane precursors for silicon carbide.m. Certain of these J
reactions, run using potassium metal in THF as the dechlorinating medium, have ;
provided 2-trimethylsilyltetrahydrofuran (I) or 2-(2-trimethylsilyl)ethyl- .
tetrahydrofuran (II) in relatively low yields, in addition to the expected
products.
y 1
1
CHoCHy ’ CHoCHo :
/ AN /7 AN
CHp CHSiMe3 CHy CHCHoCHaSiMe 3
N /7 \ /7 .
0 0 » 3
I I1
Isolable quantities of I were obtained from the reaction of _
,
trimethylchlorosilane with dichloromethane using K metal in THF. Addition of /H
a mixture of Me3$161 /(:Hzcl2 to refluxing THF/molten K metal suspension )
THF ]
2.1 Me3SiCl + CHaCl1o + 2.2K ——> (Me3Si)20 + (Me3Si)p + (Me3Si)aCHy p’
+ 1 + higher boilers ‘
at a rate maintaining the reflux temperature above 64°, followed by cooling,
cautious termination with aqueous THF, and neutralization with conc. HC1 f 4
yielded a group of products including I (5.3% yield based on Me3Sic1). R
1
Preparative gas chromatography yielded a pure sample with appropriate NMR/mass ]
spectra and elemental analyses (C7H-|60$i, calc'd: % C, 58.33, % H, 11.11, '
% Si, 19.44; Found: % C, 58.39, % H, 11.15, % Si, 19.66). 1
[ J
]
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Similarly, dechlorination of ethyltrichlorosilane in the presence of
vinyltrimethylsilane

EtSiC13 + 1.2 CHy = CHSiMe3 + 1.6KTEE-+II + polymer
yields a branched polycarbosilane + II (0.12% yield). A purified sample
provided correct HMMR/mass spectra and elemental analyses (CQHZOOSi,
Calc'd: % C, 62.79, % H, 11.63, % Si, 16.28; Found: % C, 63.03, 2 H, 11.87, %
Si, 16.04. Yields of II up to 2.9% have been obtained from other reactions.
The isolations of I and II support the intermediacy of the 2-tetra-
hydrofuryl anion or the 2-tetrahydrofuryl radical. The anionic intermediate
is more likely in the formation of I via simple displacement of chloride from
Me351c1. Compound II could form via a free radical process, or by Michael
addition of an anionic intermediate to CH2=CHSiMe3. Both radical and
anionic intermediates may be involved in a cormon pathway with K metal
transforming 2-tetrahydrofuryl radicals to 2-tetrahydrofuryl anions by
electron transfer. Our attempts to prepare I by quenching an n-butyllithium/
THF solution7 with Me3SiC1 were unsuccessful, while treatment of a
refluxing solution of THF/CH2=CHSiMe3 with benzoyl peroxide or azobisiso-
butyronitrile (method of reference 11) provided a very low yield of II.

ACKNOWLEDGEMENTS

The laboratory assistance of D. A. Williams and J. Alfonso is
gratefully acknowledged, as is work on mass spectra by B. Waldman and prep GC
by G. Heylmun plus helpful discussions with G. J. Murphy and J. Ritscher.
This research was supported in part by the Office of Naval Research.

1093M/103M

n .

PR SO S |




REFERENCES

1. D. Seyferth and B. Prokai, J. Org. Chem. 1966, 31, 1702.

2. R. L. Merker and M. J. Scott, J. Am. Chem. Soc. 1963, 85, 2243.
3. R. L. Merkef and M. J. Scott, J. Org. Chem. 1964, 29, 953.

4. R. L. Merker and M. J. Scott, J. Organometal. Chem. 1965, 4, 98.
5. H. Gilman and D. Aoki, Chem. and Ind. (London) 1960, 1165.

6. P. K. Sen, T. B. Brennan, and H. Gilman, J. Indian Chem. Soc. 1974, 51,
561.

7. R. B. Bates, L. M. Kroposki, and D. E. Potter, J. Org. Chem. 1972, 37,
560.

8. R. J. Crawford, Diss. Abstr. Int. B 1971, 31, 5254.
9. M. V. Moncur and I. B. Grutzner, J. Am. Chem. Soc. 1973, 95, 6449.

10. C. L. Schilling, T. C. Williams, and J. P. Wesson, Report 1981, TR-80-1,
Order No. AD-A099030; Chem. Abstr. 1982, 95, 170175q.

11. G. Ahlgren, J. Org. Chem. 1973, 38, 1369.
1093M/103M




e — e e - -

472:GAN:715-4

94/GEN
TECHNICAL REPORT DISTRIBUTION LIST, GEN
No. No.
Copies Copies
Office of Naval Research Naval Ocean Systems Center
Attn: Code 413 Attn: Mr. Joe McCartney
800 North Quincy Street San Diego, California 92152 1
Arlington, Virginia 22217 2
Naval Weapons Center
ONR Pasadena Detachment Attn: Dr. A. B. Amster,
Acta: Dr. R. J. Marcus Chemistry Division
1030 East Green Street China, Lake, California 93555 ) 1
Pasadena, California 91106 1
Naval Civil Engineering Laboratory
Commander, Naval Air Systems Command Attn: Dr. R. W, Drisko
Actn: Code 310C (H. Rosenwasser) Port Hueneme, Califormia 93401 1
Department of the Navy
Washington, D.C. 20360 1 Dean William Tolles
Naval Postgraduate School
Defense Technical Information Center Monterey, California 93940 1
Building 5, Cameron Station
Alexandria, Virginia 22314 12 Scientific Advisor
Coumandant of the Marine Corps
Dr. Fred Saalfeld (Code RD-1)
Chemistry Division, Code 6100 Washington, D.C. 20380 1
Naval Research Laboratory
Washington, D.C. 20375 1 Naval Ship Research and Development
Center
U.S. Army Research Office Atta: Dr. G. Bosmajian, Applied
Attn: CRD-AA-IP Chemistry Division
P. 0. Box 12211 Annapolis, Maryland 21401 1
Research Triangle Park, N.C. 27709 1
’ Mr. John Boyle
Mr. Vincent Schaper Materials Branch
DTNSRDC Code 2803 Naval Ship Engineering Center
Annapolis, Maryland 21402 1 Philadelphia, Pennsvlvania 19112 1
Naval Ocean Systems Center Mr. A. M. Anzalone
Attn: Dr. S. Yamamoto Administrative Librarian
Marir Sciences Division PLASTEC/ARRADCOM
San Diego, Califormia 91232 1 Bldg 3401
Dover, New Jersey 07801 l

- 1




472:GAN:716=4
94(356A—B

TECHNICAL REPORT DISTRIBUTION LIST, 356B

Dr. R. Soulen

Contract Research Department
Pennwalt Corporation

900 First Avenue

King of Prussia, Pennsylvania 19406

Dr. A. G. MacDiarmid

University of Pennsylvania
Department of Chemistry
Philadelphia, Pennsylvania 19174

Dr. H. Allcock

Pennsylvania State University
Department of Chemistry

University Park, Pennsylvania 16802

Dr. M. Kenney
Case-Western University
Department of Chemistry
Cleveland, Ohio 44106

Dr. R. Lenz

University of Massachusetts
Department of Chemistry
Amherst, Massachusetts 01002

DR. M. David Curtis
University of Michigan
Department of Chemistry
Ann Arbor, Michigan 48105

NASA-Lewis Research Center

Attn: Dr. T. T. Serafini, MS 49-1
21000 Brookpark Road

Cleveland, Ohio 44133

Dr. J. Griffich

Naval Research Laboratory
Chenistry Section, Code 6120
Washington, D.C. 20375

No.

Copies

Dr. G. Goadman

Globe-Union Incorporated
5757 North Green Bay Avenue
Milwaukee, Wisconsin 53201

Dr. E. Fischer, Code 2853
Naval Ship Research and
Development Center
Annapolis Division
Annapolis, Maryland 21402

Dr. Martin H. Kaufman

Code 38506

Naval Weapons Center

China Lake, Califormia 93555

Dr. C. Allen

University of Vermont
Department of Chemistry
Burlington, Vermont 05401

Professor R. Drago
Department of Chemistry
University of Florida
Gainesville, FL 32611

Dr. D. L. Venezky

Code 6130

Naval Research Laboratory
Washington, D.C. 20375

COL R. W. Bowles, Code 100M
Office of Naval Research
800 N. Quincy Street
Arlington, Virginia 22217

Professor T. Katz
Department of Chemistry
Columbia University

New York, New York 10027

Professor James Chien
Department of Chemiscry
University of Massachusetts
Amherst, Massachusetts 01002

No.
Copies




T Y

T e

N St

472:GAN:716-4
94/356A~B
TECHNICAL REPORT DISTRIBUTION LIST, 356B
No. No.
Copies Copies

Professor Malcolm B. Polk
Department of Chemistry
Atlanta University
Atlanta, Georgia 30314

Dr. G. Bryan Street
IBM Research Laboratory, K32/281
San Jose, California 95193

Professor Michael Moran
Department of Chemistry

West Chester State College

West Chester, Pennsylvania 19401

Dr. K. Paciorek
Ultrasystems, Inc.

P. 0. Bex 19605

Irvine, California 92715

Dr. D. B+-Cotts

SRI Internmational

333 Ravenswood Avenue

Menlo Park, California 94025

Professor D. Seyferth
Department of Chemistry

Massachusetts Institute of Technology

Cambridge, Massachusetts 02139

Dr. Kurt Baum
Fluorochem, Inc.

680 S. Ayon Avenue
Azuza, Califormia 91702

-

‘e
- A A

'@
i







